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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

2. Claims 1-8, 11, and 13-14 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Guha etal (U.S. 6,274,461). 

As to claim 1, Guha et al teaches in figures 1-2 a process for the plasma deposition of 
layer of microcrystalline semiconductor material, wherein a process gas which includes a 
precursor of the semiconductor material and a diluent is energized with electromagnetic energy 
so as to create a plasma therefrom, which plasma deposits a layer of the microcrystalline 
semiconductor material onto a substrate (see col. 2, lines 43-61), wherein the improvement 
comprises: varying the concentration of the diluent in the process gas as a function of the 
thickness of the layer of microcrystalline semiconductor material which has been deposited (see 
col 6, lines 20-53). 

As to claim 2, Guha et al teaches in figures 1-2 a process, wherein the concentration of 
the diluent is decreased as the thickness of the layer increases (see col. 6, lines 48-53 and 62-67). 

As to claim 3, Guha et al teaches in figures 1-2 a process, wherein the concentration of 
the diluent is varied in a stepwise manner as the thickness of said layer increases (see col. 6, lines 
48-53). 
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As to claim 4, Guha et al teaches in figures 1-2 a process, wherein the concentration of 
the diluent is varied as a continuous function of the thickness of the layer (see col. 2, line 62 - 
col. 3, line 12). 

As to claim 5, Guha et al teaches in figures 1-2 a process, wherein the microcrystalline 
semiconductor material includes a group IV element (see col. 5, lines 36-40). 

As to claim 6, Guha et al teaches in figures 1-2 a process, wherein the process gas 
comprises a member selected from the group consisting of: SiH4, Si2H6, GeH4, SiF4, GeF4 or 
combinations thereof (see col. 8, lines 52-54). 

As to claim 7, Guha et al teaches in figures 1-2 a process, wherein the diluent is selected 
from the group consisting of hydrogen, deuterium, a halogen or combinations thereof (see col. 8, 
lines 55-57). 

As to claim 8, Guha et al teaches in figures 1-2 a process, wherein the diluent comprises 
hydrogen (see col. 8, lines 65-67). 

As to claim 11, Guha et al teaches in figures 1-2 a process, wherein the step of varying 
the concentration of the diluent in the process gas comprises changing the amount of the diluent 
in the process gas (see col. 8, lines 61-64). 

As to claim 13, Guha et al teaches in figures 1-2 a process including the further step of 
varying at least one other deposition parameter as a function of the thickness of the layer of 
microcrystalline semiconductor material which has been deposited, the other deposition 
parameter being selected from the group consisting of: process gas pressure, power density of the 
electromagnetic energy, frequency of the electromagnetic energy, or substrate temperature (see 
col. 2, lines 43-61). 
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As to claim 14, Guha et al teaches in figures 1-2 a process, wherein the semiconductor 
material includes silicon and germanium therein and wherein the process gas includes a silicon- 
containing compound ("silicon to germanium"), a germanium-containing compound (see col. 2, 
line 62 - col. 3, line 7), and a diluent selected from the group consisting of hydrogen, deuterium 
or combinations thereof, and wherein the ratio of the silicon-containing compound to the 
germanium-containing compound is varied while the semiconductor material is being deposited 
so that the silicon/germanium ratio of the layer of semiconductor material varies as a function of 
layer thickness (see col. 3, lines 7-12; and col. 9, line 4 - col. 10, line 10), and wherein the 
concentration of the diluent gas in the process gas is increased as the ratio of the germanium- 
containing compound to the silicon-containing compound therein increases (col. 2, line 62 - col 
3, line 12). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 9-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Guha et al 
(U.S. 6,274,461) in view of Patil et al (U.S. 2003/0036090). 

As to claims 9 and 10, Guha does not disclose the electromagnetic energy is microwave 
energy or radio frequency energy. 

Patil teaches the electromagnetic energy is microwave energy or radio frequency energy 
(see paragraphs [0027] & [0028]). Therefore, it would have been obvious to a person having 



Application/Control Number: 10/765,435 Page 5 

Art Unit: 2822 

ordinary skill in the art at the time the invention was made to modify the process of Guha by 
using the electromagnetic energy which is microwave energy or radio frequency energy for 
providing a specific range of frequency (see paragraphs [0027] & [0028] in Patil). 

5. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Guha et al (U.S. 
6,274,461) in view of Maxwell et al (U.S. 5,786,023). 

Guha does not disclose the step of varying the concentration of the diluent in the process 
gas comprises changing the amount of the semiconductor precursor in the process gas. 

Maxwell teaches in col. 13, lines 63-67 a step of varying the concentration of the diluent 
in the process gas comprises changing the amount of the semiconductor precursor in the process 
gas. Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time the invention was made to modify the process of Guha by having the step of varying the 
concentration of the diluent in the process gas comprises changing the amount of the 
semiconductor precursor in the process gas as taught by Maxwell for providing a growth of the 
layer (thin film) or increasing layer thickness. 

Response to Arguments 

6. Applicant's arguments filed 3/14/06 have been fully considered but they are not 
persuasive. 

Applicant argued that the patent No. US 6,274,461 teaches away from the present 
invention and is not directed to the preparation of a microcrystalline material. 

In response, the examiner disagrees with applicant's argument because the patent No. US 
6,274,461 of Guha et al clearly teaches a process for the plasma deposition of a layer of 
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semiconductor material, wherein the deposited semiconductor material is amorphous or 
microcrvstalline (see col. 2, lines 43-61). 

Conclusion 

7. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thanh Y. Tran whose telephone number is (571) 272-21 10. The 
examiner can normally be reached on M-F (9-6: 30pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zandra Smith, can be reached on 571-272-2429. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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